Abstract. Geometrical analysis of interfaces in a Cu-Al-Ni alloy is performed on the basis of the phenomenological theory of martensite. The austenite-martensite interfaces in the foils of the Cu-Al-Ni alloy are faceted. In order to assess possible facet planes, lattice invariant deformation in the form of a simple shear is included into the phenomenological theory. The experimentally observed normals to the facet planes lie in the predicted regions. Experimentally observed lines in the intervariant interfaces are interpreted as slip steps. The directions of these lines agree with theoretical predictions.
Introduction
The Cu Al Ni alloy with approximately 14wt%Al and 4wt%Ni belongs to the most widely studied shape memory alloys because of a very large reversible strain and a relative ease of single crystal preparation. The cubic austenite to the orthorhombic martensite phase transition takes place in Cu Ni Al alloys. The 1 phase is of the D0 3 type with the lattice parameter a 0 =0.5836 nm [1] . Cu Al Ni is a ternary alloy but it is considered in the literature as D0 3 because Cu and Ni occupy the same sublattice. 1 1 1 with 6R structures [2] . The st 1 martensite is of Cu 3 Ti type with the lattice parameters a=0.4382 Å, b=0.5356 Å, c=0.4222 nm [3] . The 2H martensite with six different orientations can arise from one orientation of the austenite. Two of three orthorhombic axes correspond to the <110> cubic directions and the third one to 001 . The basal plane of the 2H structure arises from a {110} 1 austenite plane.
An analysis of twin and habit planes in Cu-Al-Ni alloy with 2H martensite in the terms of phenomenological theory can be found for instance in the works of Hane and Shield [4] or Bhattacharya [5] . Theoretically three types of twins are possible in this material: compound twins on {101} 2H plane, type I twins on {121} 2H plane and type II twin 2H plane. All three types of twins were observed experimentally [6] [7] [8] . According to the phenomenological theory of martensites [4, 5, 9] there is no solution for a 1 martensite and the austenite in Cu-Al-Ni alloys. Hence the austenite martensite interface must be constructed using a lattice-invariant deformation (LID). The interfaces observed in Refs.12,13 are discussed in the present paper in the frames of phenomenological theory of martensite using a lattice invariant deformation in the form of a simple shear. Such type of LID can be produced for instance by slip and it is taken into consideration because the approach used in Refs. 4,5 with LID in the form of twinning is not appropriate to explain the occurrence of the microscopic facets in Cu-Al-Ni.
Model description
Let us consider the configuration shown in Fig. 2 . The orientation relations for the V1 variant are 
1 , see [12, 13] . These lattice correspondences define transformation stretch matrices (see Ref. 5 ) U 1 and U 3 for the two of six possible martensite variants.
In our model, the whole austenite martensite transformation G i is split into three parts: a homogeneous cubic-to-orthorhombic transformation which is represented by a symmetrical matrix U i , a simple shear LID S i , and a rotation R i . On the other hand, any linear transformation can be decomposed mathematically to a product of orthogonal and symmetrical transformations. Three equations for the kinematical compatibility conditions [4, 5] on the boundaries between the austenite and variant V1, the austenite and variant V3, and between the V1 and V3 variants can be written as: 
where b 1 , b 3 , and a are so-called shape strains which give the magnitude and sense of the transformations, m 1 , m 3 are the normals to the corresponding facet planes, n is the normal to the inter-variant interface and I is the (1) and (2) are that one eigenvalue of the matrices V 1 T V 1 and V 3 T V 3 , respectively, is equal to 1, another one is smaller than 1, and the last one greater than 1 [5] . For Eq. (3), these conditions are similar but the eigenvalues of the matrix V 1 -1 V 3 T V 3 V 1 -1 are considered. Equations 1-3 were solved numerically [14] . Different possible simple shear matrices S were examined in order to find solutions. The matrices S were chosen in the following way: p was taken from the unit hemisphere with 0.6 steps, s was taken in the plane with normal p with 0.6 steps and was taken in the range from 0 to 0.15 with steps of 0.001. The conditions for the existence of a solution were verified after substitution of S into the equations (1)-(3) .
Results and discussion
The solutions of Eq. 2 for the variant V3 are shown in Fig. 3 . Possible facet planes concentrate in comparatively compact ranges. Fig. 3 represents the case where b 1 b 3 . Solutions which correspond to the case where m 1 m 3 , exist, too. These solutions are not presented here because they mean that the facets are parallel and the interface is flat, which does not correspond to the experimental data. The experimental facet planes lie inside the dense region of calculated points in Fig. 3 . A similar pattern can be obtained for the V1 variant by a 180 rotation around the [110] 1 axis. The parameters yielded by Eqs. (1), (2) for the facets near {331} 1 are given in Table 1 . Eq. (3) has the solution n = [0.707 -1 and a 1 in this case. The plane with the normal n = [110 ] 1 1 planes in the martensite, which are the twin planes of type-I twinning.
The line defects in Fig. 1 . can be interpreted as slip steps in the intervariant boundary. The direction of the defects have to be intersection lines of the shear plane and plane of intervariant boundary in the frame of our theory. It follows from the data in Table 1 Fig. 4 ). This deviation lies under the value of the experimental error. 
